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Development and Validation of the Social Thermoregulation and Risk Avoidance Questionnaire (STRAQ-1)
How do interpersonal relationships form and what are they for? Bowlby's (1969) model of interpersonal relationships proposed that caregivers (early in life) and partners (later in life) serves as a secure base from which to explore. The concept of interpersonal attachments has been associated with nearly every important aspect of human psychology, ranging from individual differences in emotion regulation (Fraley, Waller, & Brennan, 2000; Sbarra & Hazan, 2008) to mental health (Schore, 2001 ). In the social psychological literature, individual differences of attachment are mostly assessed through self-reports that tap people's phenomenological experiences of felt safety and security in their past relationships and how these past relationships influence present appraisals of relationships. However, in the literature on self-reported differences in attachment, it is overlooked that the behavioral attachment system was originally thought to have evolved as it benefited infant survival, revolving, in most animals around the social distribution of temperature regulation (i.e., social thermoregulation) and risk avoidance (Beckes & Coan, 2011; Ebensperger, 2001; IJzerman & Hogerzeil, 2017; IJzerman, Coan, et al., 2015) .
There is thus a gap between what attachment's function and how it is measured. We aim to address this gap in the literature through the development and presentation of the first iteration of the Social Thermoregulation and Risk Avoidance Questionnaire (STRAQ-1), in which we ask whether 1) individual differences in terms of people's preferences and habits to distribute thermoregulation and risk exist, whether 2) attachment avoidance and anxiety are derived from problematic preferences and habits regarding such social thermoregulation and risk avoidance, and whether 3) inclusion of the STRAQ-1 improves our understanding of how relationships are linked with stress and health.
Previous attachment instruments have mainly focused on behavioral consequences of attachment, rather than the biological bases which should be formative for those styles. The STRAQ-1 serves then as a complement to previous assessment methods to help understand underlying mechanisms. Emerging from theoretical insights and sharpened through an exploratory-confirmatory datadriven approach (in a sample of 1510 participants in 12 different countries) we detect four different sub-components of attachment drives (Social Thermoregulation and Risk Avoidance) and detect two more that predict stress and health beyond attachment through the constructs of Solitary Thermoregulation and High Temperature Sensitivity. We discuss how our first iteration of the STRAQ-1 helps to more fully appreciate attachment experiences, like feeling secure, as being related to (and we conjecture, derived from) attachment-related drives, like being warm and physically safe, ultimately furthering our understanding of how attachment helps the individual adapt to a given environment, thereby making successful a ttachment interventions within closer reach.
Attachment Theory and its Measurement
We postulate that biological mechanisms are formative to how people form relationships. If this were to be true, correlations between drives related to those mechanisms and relationship styles should continue to exist into adulthood. Our proposal is not new; Bowlby (1969) already proposed that relationships were a solution to evolutionary problems, the most pressing of which is infant survival. Bowlby (1969) further regarded attachment behaviors, like crying and clinging, as means by which the infant could keep the caregiver close to be protected from threats, such as physical threats from large strangers or from the cold. One of the hallmarks of attachment theory is that early life experiences manifest in stable individual differences called attachment styles (Bowlby, 1969; Kriss, Steele, & Steele, 2012) . Correlations between drives related to specific biological mechanisms and attachment styles are expected to continue into adulthood.
Bowlby and Ainsworth initially proposed three classifications of attachment (avoidant (A), secure (B), and anxious (C)). This classification was later expanded to four with the addition of disorganized (D) (cf., Main & Solomon, 1986 , 1990 ; see also Ainsworth et al., 1978) . The success of this classification system for infants elicited -in the late eighties and early nineties -a rich development of self-report measures of attachment for adults. The most often-used measures were the Inventory of Parent and Peer Attachment (IPPA; Armsden & Greenberg, 1987) , the Adult Attachment Scale (Collins & Read, 1990) , the Relationships Style Questionnaire (Griffin & Bartholomew, 1994 ) and Simpson's (1990) attachment scales. The currently best-known and psychometrically most superior instrument that captures attachment style in adulthood is the Experiences in Close Relationships (ECR) Scale (Brennan, Clark, & Shaver, 1998; Fraley et al., 2000) . It measures attachment on two dimensions of self-reported security, from less to more avoidant and from less to more anxious. All of the assessment tools we cite however (including the ECR) focus 1) on the consequences of felt security and thus 2) on the phenomenological, subjective experience of the secure base.
In all modern self-report tools, however, there has been little focus to understand the underlying biological organization of these systems, which Bowlby (1969) thought to be reliant on complex behaviors surrounding survival and by extension, exploration. As such, current attachment instruments omit the biological drives that were at the root of Bowlby's theory and a new instrument is needed. We constructed the STRAQ-1 based on what was and still is needed for infant survival. In what follows, we provide the theoretical reasoning for this instrument.
Towards an Alternative Measurement: Reducing Risk and Regulating Temperature
To dig into the biological drives organizing survival behaviors, we turn to studies on rodents (a domain that is probably the richest in terms of evolutionary causes of group living). Although the literature in nonhuman animals is often reliant on small samples and sometimes lacks solid meta-analytical evidence, it can be used to learn the most basic of mechanisms. The rodent literature suggests at least two elementary drives around which group behavior is organized: Keeping safe from predation and from cold temperatures (Ebensperger, 2001 ). Attending to these aspects is needed for all altricial animals -including humans -whose infants are born so prematurely that they cannot possibly care for themselves. Attachment's primary functions have thus evolved to help the organism to survive from environmental threats in its early life phases, and the same should have been true for humans throughout evolutionary time. Because of this dependency early in life and its importance throughout evolutionary time, humans' social lives in adulthood should have remained organized around risk avoidance and social thermoregulation, despite having the availability of all kinds of modern conveniences -like houses, infant heat-warming systems, and clothes -to protect them from environmental dangers (for a perspective taking a similarly evolutionary perspective to attachment, see Bateson, Brilot, & Nettle, 2011) .
Subscale 1: Attachment and Risk Avoidance
The first subscale that we chose to be part of the STRAQ-1 is risk avoidance, which is close to the focus of most attachment research. After all, the phenomenological experience of felt security closely links to one's reliance on outsourcing risks and dangers. The concept of risk d istribution can be well understood through behavioral ecology research. Ostriches, for example, face a considerable challenge: When they eat, they cannot be on the lookout for predators. After all, food can be found on the ground, while their life is threatened by predators around them. But if in the presence of other ostriches, risk becomes distributed across the group so that the frequency with which each ostrich eats increases (Bertram, 1980) . It is relatively wellknown in humans that the attachment system becomes activated when distressed, for example when cognitive accessibility of loved ones increases during feelings of stress (Hazan & Zeifman, 1999) . Those who are anxiously attached not only perceive dangers earlier than others, they also process threats more deeply and are not as e asily soothed when under distress (Ein-Dor, Mikulincer, & Shaver, 2011) . Risk avoidance thus implies social distribution of risk most of all.
Having had a reliable caregiver to protect from environmental threats should help develop a 'prediction system' that lets the individual trust close others to mitigate risks. Coan's Social Baseline Theory relies on the assumption of risk distribution (Beckes & Coan, 2011) : In multiple studies on 'the handholding effect', Coan and colleagues find that threat-related neural activities after electric shock is decreased when the participant's hand is held. This effect is more formidable when the handholder is a loved one, when relationship quality with the handholder is higher (Coan, Schaefer, & Davidson, 2006) , and when past social experiences have been reliable (Coan, Beckes, & Allen, 2013) . The reliance on others in distributing risk can be improved through therapy focused on feeling securely attached in relationships (Johnson et al., 2013) . If the risk distribution process in relationships is successful, then risk avoidance is low.
Subscale 2: Attachment and Social Thermoregulation
The second subscale that we chose to be part of our scale is probably lesser known: Social thermoregulation, a phenomenon that has been well-documented in nonhuman animals (Ebensperger, 2001; Gilbert et al., 2010) . Like keeping safe from dangers, thermoregulation is an important constraint for homeothermic endotherms to survive. Homeothermic endotherms can generate heat internally, but internal thermoregulation is e nergetically expensive. For shivering -one of the most important ways to gen erate heat -the efficiency is very limited ( Cannon & Nedergaard, 2004) . The reliance on conspecifics seems remarkably asymmetrical: Coping with elevated temperatures is typically accomplished by the organism itself (e.g., through internal regulation like yawning or through behavioral thermoregulation like getting into colder water) because overheating can be immediately threatening for survival. In contrast, because temperature decreases are not immediately dangerous, regulation back to homeostasis is often ' outsourced' to conspecifics through huddling (IJzerman, Lindenberg, et al., 2018) .
The cheaper way to regulate temperature is through behavioral thermoregulation, one of the most efficient ones being social thermoregulation. For rodents for example, basic metabolic rate drops considerably when they are experimentally housed with others when in cold environments (Nuñez-Villegas, Bozinovic, & Sabat, 2014) . In species other than humans, having a larger social network relates to having higher core temperatures when environmental temperatures drop (McFarland et al., 2015) . In humans, there is now also a considerable support for the link between interpersonal relationships and temperature regulation. For example, when people feel colder, cognitive accessibility of loved ones increases very similarly to when stressed for those who had past positive relationship experiences, whereas the effect flips for those who have negative relationship experiences (IJzerman, Neyroud, Courset, Schrama, Post, & Pronk, 2018) . Perhaps the most compelling effect is that higher levels of complex social integration protects people's core temperature from colder climates (IJzerman, Lindenberg, et al., 2018) . We thus suspect that it is likely that a lack of being th ermoregulated by close others early in life can lead to an insecure attachment.
Survival, Social Regulation, and the Development of Attachment
We have taken the position that whether infants' needs are met in terms being able to offload temperature regulation and risk avoidance is central to interpersonal attachment and there should thus be a correlation between the two in adulthood. Secure attachments can thus be expected when the caregiver(s) succeed(s) in meeting the infant needs in its quest to regulate temperature, avoid risk, and feel energized in general. Our reasoning informed us about the basic components we ought to measure so that we pick up on what went well and what did not go well in the development of one's attachment style: The tendency to offload body temperature regulation and the habit to avoid risky situations. If the risk distribution process was not successful, then risk avoidance will be high. In addition, we measured preferences that may or may not be part of the attachment process itself but could affect the consequences of being able to regulate temperature or avoid risks, such as thermal preferences (i.e., p referring hot or cold environments), and solitary versus social thermoregulation strategies (i.e., preferring a blanket over cuddling). Because risk avoidance and social thermoregulation are closely tied to metabolism regulation, we also included several items on self-reported feelings of being energized (but could not find any reliable subscale related to 'social metabolism').
The Present Research
We designed the Social Thermoregulation and Risk Avoidance Questionnaire (STRAQ-1) to serve as explanatory measure. The measure was intended to enrich existing attachment measures by assessing social thermoregulatory and risk avoidant drives underlying subjective experiences of attachment. Because it is a first attempt to identify these drives, the present research is necessarily correlational and is extremely limited on solid causal inferences. As we developed our questionnaire, we relied on past theory, but we sharpened our inferences by a partly data-driven approach. A combination between theory and a data-driven approach -with the present state of our literature -is superior to relying on theory-driven approaches alone (e.g., Koch et al., 2016 ; see also Burisch, 1984; Yarkoni & Westfall, 2017) . We developed and evaluated the STRAQ-1 on the basis of our theoretical principles, we started with a six-dimensional solution by measuring Social Thermoregulation, Risk Avoidance, Social Metabolism, Thermal Preference, Contextual Thermal Preference, Solitary versus Social Thermoregulation strategies with an over-inclusive set of 57 items. These questions were part of a larger set of questionnaires administered for the Human Penguin Project (IJzerman, Lindenberg, et al., 2018).
A priori, we expected a six-dimensional solution ( meaning that we were partly wrong in our a priori assumptions). In order to discover such a six-factor solution, at least 30-36 items are needed (Fabrigar et al., 1999) . In our second, data-driven part of the project, we initially used an exploratory-confirmatory method to establish our scale but ended up reporting naïve bootstrapping instead as it was more conservative (both methods are included in our analysis script). We also assessed our scale's reliability and investigated the scale's discriminant validity using the same exploratory-confirmatory method.
Methods

Sample
We collected data via different sites (described more extensively in the Supplemental Materials). Our total sample (after STRAQ missing data removal) consisted of N = 1510 (70.3% female, M birthyear = 1990.96; SD birthyear = 8.44). Please note that we recorded birth year instead of age due to an oversight (the study was conducted in 2016).
Recruitment Procedure
This project was attached to a major social thermoregulation study called the Human Penguin Project (HPP; . The last author recruited research sites through personal contacts and through 'the ManyLab' (https://osf.io/89vqh/). This research was approved under an 'umbrella' ethics proposal at Vrije Universiteit, Amsterdam, the Netherlands. Additionally, each site presented a local ethics committee approval, if applicable, to join the project. All ethics approvals can be downloaded from the project page from the individual site: https:// osf.io/2rm5b/.
We created one central survey, which was translated and back-translated keeping in mind loyalty to the original meaning, corrected where necessary when comparing the backtranslation and original version (Brislin, 1970) . Backtranslations were led by one or two researchers per country, who were in charge of supervising the translation and backtranslation procedure. In case of doubts regarding specific items, the research leader(s) contacted the lead researchers (Vergara and IJzerman) to ask for the general meaning of the item(s). As a final step, a centralized review of all the backtranslations was made. In order to ensure the accuracy of the items, the lead researchers submitted all items to Google Translate. When a change in meaning was suspected with Google Translate, the research leader of that country was again contacted to ensure a proper translation was done. All surveys were then programmed into the online survey platform Qualtrics.
Procedure and Measurements
Participants completed a variety of online questionnaires at home or in the lab (depending on site). Answering the questionnaire took approximately 35 minutes in total (questionnaires in each language are available at https:// osf.io/2rm5b/). The STRAQ-1 portion consisted of a questionnaire that was originally created to capture six theoretical dimensions: Social Thermoregulation (N = 8; e.g., 'When I feel cold I seek someone to cuddle with'), Risk Avoidance (N = 10; e.g., 'I try to be accompanied by people that I know at all times'), Social Metabolism (N = 7; e.g., 'I feel energized after sharing my emotions with my partner'); Thermal Preference (N = 12; e.g., 'I am sensitive to heat'), Contextual Thermal Preference (N = 6; e.g., 'I prefer to work under cold environments rather than hot ones'), solitary or social thermoregulation strategies (N = 14; e.g., 'When people are close to me, I like to be really close to them'). Vergara and IJzerman created each item with the goal of avoiding overlap between different dimensions. For the full 57-item list, see Appendix A.1 in the Supplemental Materials.
A number of other questionnaires were included in the main project that could help us assess discriminant and external validity. Although we had anticipated six dimensions, we were cognizant of the fact that these six dimensions may not be confirmed. For external validity, we suspected a relationship of our questionnaire at least with attachment, stress, and health. Beyond that, we were not confident which other variables the STRAQ-1 related to. As a result, we simply included all the variables from the principle project (the Human Penguin Project).
At the beginning and end of the questionnaire, participants measured their own core body temperature through an oral thermometer. We measured a host of questionnaires, which were given in random order. Similarly, in each questionnaire, items were delivered randomly where possible. For the Social Network Index, some questions are intended to logically follow each other and it could thus not be randomized. The questionnaires we asked concerned the Perceived Stress Scale (PSS; Cohen & Willis, 1985) , the Southampton Nostalgia Scale (SNS; Sedikides et al., 2008) , the Home Attachment Scale (Harris, Brown, & Werner, 1996) , Experiences in Close Relationships (measuring Attachment Avoidance and Anxiety; Fraley et al., 2000) , participants daily sugary drink consumption (Henriksen et al., 2014) , Nomophobia (Yildirim & Correia, 2015) , Self-control (Tangney, Baumeister, & Boone, 2004) , Alexithymia (Revised version of the TAS-20; Kooiman, Spinhoven, & Trijsburg, 2002) , and the Social Network Index (Cohen et al., 1997) . Finally, we also asked about participants' sex, their height and weight, and whether they used medication. We also asked participants whether they were in a romantic relationship or not and how monogamous they perceive themselves to be (from 1 ['Not at all'] to 7 ['Entirely']; M = 5.87, SD = 1.69).
At the end of the survey, participants were thanked and debriefed for their participation. Finally, we looked up the minimum temperature and average humidity of the day participants completed the survey based on their IP address by using a weather history site (http://www. wunderground.com/history/), which bases weather on the nearest airport. We recorded participants' longitude and latitude via a standard option available in Qualtrics (latitude was then recalculated into a variable representing distance from the equator). The complete scales, the answer anchors, reliabilities per site, and averages per scale per site can be accessed on the HPP project page (https://osf.io/93bw6/; see also Hu et al., 2019) .
Analyses and Results
Software and Analysis Logic
All analyses were conducted using R (R Core Team, 2015) , relying on packages caTools (Tuszynski, 2014) for random selection, psych (Revelle, 2018) , nFactors (Raiche, 2010) , GPArotation (Bernaards & Jennrich, 2005) , MBESS (Kelley, 2017) , and MNV (Korkmaz & Goksuluk, 2014) for factor analyses, Hmisc (Harrell & Dupont, 2016) for correlations, lavaan (Rosseel, 2012) for path analysis, lattice (Sarkar, 2008) , and fmsb (Nakazawa, 2017) for data visualization. For data loading we used foreign (R Core Team, 2016) .
To reduce chances of under-or overfitting our analyses, we relied on bootstrapping procedures using one thousand iterations. During bootstrap procedures, resampling is performed using random sampling with replacement. As such, all one thousand iterations had the same sample size, but some observations might be absent or they can appear multiple times (e.g. duplicated, triplicate, or more) as they were sampled with replacement. We gauged external validity of the STRAQ-1 using other questionnaires (again by using naïve bootstrapping). In doing so, we balanced parsimony (as few factors as possible) with plausibility (i.e., the probability that our factor structure is reproducible).
Detecting STRAQ-1's Internal Structure
Following our bootstrap logic, we first performed seven iterative factor analyses to discover the internal structure of the STRAQ-1 using two bootstraps during each iteration (see Table 1 ). This method allowed us to reduce the number of items and factors to a minimum. Once we had obtained a factor structure with sufficient fit, without items cross-loading onto different subscales, and ascertained that all items load >0.3 onto its factor (ensuring sufficient communality), the iteration procedure was ended. In the Supplemental Materials we explain this procedure in more detail.
The final iteration, and current solution, presented a significant Chi Squared test (χ²[253, N = 1510] (Budaev, 2010) . One should expect a significant Chi Squared test given our sample size. The larger the sample size, the harder it is for the Chi Squared test not to reject the null hypothesis (Hu & Bentler, 1999; Iacobucci, 2010; Kline, 2011) . For the present case, it is thus wise to rely on CFI and TLI, which are fit indicators not sensitive to sample size (Iacobucci, 2010; Kline, 2011) .
Assessing the STRAQ-1's Reliability and Correlations amongst STRAQ-1 Subscales
We termed the subscales of our final solution Social Thermoregulation, Risk Avoidance, Solitary Thermoregulation, and High Temperature Sensitivity (items that composed each scale as well as each sub scale's reliability can be observed in Table 2 ). We also obtained a fifth factor, mostly related to Solitary Thermoregulation. This factor -beyond just Solitary Thermoregulation -also captures a separate factor Solitary Thermoregulation under stress. Since this additional factor strongly overlaps theoretically with the other Solitary Thermoregulation factor, we decided to merge them. When evaluating the newly merged Solitary Thermoregulation factor versus them separately, we found Cronbach's Alpha: 0.7; ω h : 0.59; ω t : 0.76, M = 3.33 ± 0.74; for Solitary Thermoregulation, and Cronbach's Alpha: 0.57; ω h : 0.05; ω t : 0.59, M = 3.25 ± 0.73 for Solitary thermoregulation under stress. When merging both factors into one subscale, we obtain a Cronbach's Alpha: 0.68; ω h : 0.57; ω t : 0.77, M = 3.30 ± 0.59. Changes in reliability were thus only minor. When running a factor analysis for only these two items forcing a 1-factor solution, just two items of the Solitary Ther- The number of suggested factors to extract are denoted as PA when using Parallel Analyses, and OC when using Optimal Coordinates. When a given iteration contained factors consisting of only two items, we removed those two items. *An additional item, STRAQ_38, was also removed as described in the Results section. moregulation under stress factor loaded over 0.3. Despite the subloadings, we decided to merge these two factors into one subscale, as together, they are theoretically more coherent phenomenon described as Solitary Thermoregulation. The most representative items of unified Solitary Thermoregulation scale are 'When it is cold, I wear more clothing than others', and 'When it is cold, I more quickly turn up the heater than others', which embodies the need of fulfilling proactively and solitarily thermoregulatory needs.
For Risk Avoidance, we found that one item ('I love to arrive to unknown places alone') was at the edge of factor removal criteria (-0.33). When we examine internal consistencies (Cronbach's Alpha: 0.55; ω h : 0.56; ω t : 0.59, M = 3.05 ± 0.55), we noticed that the structure of the subscale was weak. Specifically, we found that this item correlated with the remaining items with a Pearson r ranging from 0.09 to 0.19. When removing this item, we found almost no change in internal Cronbach's Alpha: 0.57; ω h : 0.09; ω t : 0.57, M = 3.14 ± 0.72. The drop in Hierarchical omega can be attributed to the low number of items in the scale. In any case, we would like to highlight that with only four items, just removing one would be enough to deteriorate internal consistency. Given that internal consistency did not change when removing the item, and that it was poorly correlated with the remaining items, we decided to remove it. The most representative items are 'I try to be accompanied by people that I know at all times' and 'I try to maintain myself in familiar places'.
The Social Thermoregulation dimension is characterized by the willingness to thermoregulate with others, were the two most representative items were 'I prefer to warm up with someone rather than with something' and 'I like to warm up my hands or feet by touching someone who I am close to'. Social Thermoregulation subscale presented Cronbach's Alpha: 0.77; ω h : 0.55; ω t : 0.83 with an average score of 3.07 ± 0.78. High Temperature Sensitivity on the other hand is characterized by the preferences of cold places and discomfort under heat. The most representative items are 'I don't like when it's too hot' and reverse item 'I find hot days pleasant'. High Temperature Sensitivity subscale presented Cronbach's Alpha: 0.77; ω h : 0.69; ω t : 0.83 with an average score of 3.11 ± 0.70.
The STRAQ-1 thus represents a robust factor solution supported by solution diagnostics and by bootstrapping procedures. Of our four subscales and using Omega Coefficient, Social Thermoregulation, High Temperature Sensitivity, and Solitary Thermoregulation presented an acceptable internal consistency ω t > 0.7), whereas this was not the case for Risk Avoidance (ω t = 0.57).
We also tested correlations amongst STRAQ-1 subscales, again relying on our bootstrap logic. Significant correlations were found for Solitary Thermoregulation and High Temperature Sensitivity (r = -.24; meaning that people who prefer colder temperatures tend to ' outsource' temperature regulation), Solitary Thermoregulation and Social Thermoregulation (r = .21; meaning that at least some portion of people use both strategies to thermoregulate), Risk Avoidance and High Temperature Sensitivity (r = .18 meaning that people who do not prefer unfamiliar situations tend to be more sensitive to heat), and Risk Avoidance and Solitary Thermoregulation (r = .07; meaning that people who do not prefer unfamiliar situations may tend to thermoregulate using non-social strategies [although this correlation is rather small; see Table 3 
]).
External and Discriminant Validity of the STRAQ-1
The next step, gauging external and discriminant validity, consisted again of two phases. We first assessed simple correlations (and independent sample Welch t-tests for categorical variables) with other scales to form a general impression of the meaning of the STRAQ-1. We then proceeded to model the more complex relationships between social thermoregulation and risk avoidance habits on the one hand and subjective security in relationships (measured through ECR attachment) on the other hand.
Nomological Network of the STRAQ-1: Correlations and Group Comparisons with Well-Known Constructs
In order to discover the nomological network of the STRAQ-1, we first ran a number of simple correlations with other, better-known constructs through bootstrap (all variables reported in Tables 4a-e). We report them without much further interpretation, due to a lack of a priori hypotheses. Importantly, the STRAQ-1 sub-scales clearly correlate with attachment measures as well as with emotion regulation variables (all of which are typically related to attachment styles), which is the central portion of our article and we further explore in the next section.
Sex, sexual orientation, and being or not being in a relationship were analyzed using multiple Welch t-tests (and we were even more strict in this section of our analyses, using Bonferroni's correction and bootstrapping methods). Results can be found in Table 4f . The most important part of our analyses was to assess the relationship between STRAQ-1 and attachment, in order to know whether the measurement is different from attachment, but also to check whether the STRAQ-1 logically relates to measures that we suspected it to relate to (like attachment and health). In order to most accurately model the link of STRAQ-related needs to attachment experiences, we relied on multiple, converging analyses (starting with Figure 1 ). The overall logic was again to run a number of exploratory-confirmatory analyses through naïve bootstrapping to understand 1) which subscales were best associated to attachment avoidance and attachment anxiety, 2) how the STRAQ-1 is related to attachment, and 3) whether the STRAQ-1's inclusion in a model where attachment predicts stress and health improves explained variance. We again ran a series of analyses to most accurately capture the STRAQ-1's meaning. Given that all the STRAQ-1's subscales correlated reliably with attachment (i.e., confirmed through bootstrap; see Table  5 ), we anticipated that the STRAQ-1's subscales would successfully predict attachment. Our final model is presented in Figure 2 . The path analysis model presented significant results for a chi square test (χ²(10, N = 1504) = 43.72, p < .001). Usually this suggests a bad global fit, but rejecting the null hypothesis with this sample size is virtually impossible, as mentioned above. Results from our path analysis did present good fit by means of all other diagnostics that are not sensitive to sample size (CFI = 0.974, TLI = 0.942, RMSEA = 0.047 (C.I. 90%: 0.034-0.062), and SRMR = 0.029). In other words, our model was robust.
Our final model shows that Attachment Avoidance relates to Social Thermoregulation and Risk Avoidance. Attachment Anxiety relates to Risk Avoidance, Solitary Thermoregulation, and High Temperature Sensitivity. In our model, Attachment Avoidance and Anxiety mediated the relationship between all STRAQ-1's subscales and self-reported stress (and self-reported health thereafter). All STRAQ-1 subscales but Social Thermoregulation presented both a direct and indirect effect onto self-reported stress through Attachment. Overall these results support our conjecture that whether or not STRAQ-1 related needs are met shapes people's attachment styles, in turn influencing their health.
Cross-Sample Variability
We explored cross-cultural variability in various ways. A first indication that STRAQ-1 related habits differ across cultures is the correlation between distance from the equator and Risk Avoidance (r = -.21, p < .001), and High Temperature Sensitivity (r = -.32, p < .001), meaning that people further from the equator -in our samplereport being less risk avoidant and less sensitive to higher temperatures. We don't have a good explanation for this effect yet. Second, we tested whether the STRAQ-1 presented invariance across languages to explore whether the STRAQ-1 measured the same construct across these languages. We calculated a multi-group analysis using language family as grouping factor to evaluate the degree in which the instrument measures the same constructs for different sites, a property called measurement invariance (Putnkik & Borstein, 2016) . This is achieved by imposing restrictions of equality in a stepwise form and then comparing changes in model fit until it decreases significantly: First restrictions are imposed to its structure, then to factor loadings and to intercepts and finally to residuals. A Scaled Chi-Square difference test of model fit was calculated to compare the model at each step with restrictions (Satorra & Bentler, 2001 ).
When restrictions were imposed to the factorial structure across groups, no significant differences in model fit were found (X 2 diff = 441.84, Df diff = 440, p = .466); however, when restrictions were imposed to factor loadings across groups a significant decrease in model fit from the previous model was found (X 2 diff = 402.11, Df diff = 46, p < .05). This can indicate that the same factor structure could be attributed between groups, but that a different meaning is assigned to some of the items between language families. However, most STRAQ-1 subscales correlate with one another, introducing difficulties to properly attribute variance to each subscale.
We cannot be entirely sure what the cause is based on measurement invariance. The correlation between The column named 'Predicted' presents the variable that we tried to estimate using variables from the column named 'Predictors'. We present the standardize coefficient for each path analysis with *p < 0.05, **p < 0.01, ***p < 0.001. Variables that were not included because of pruned are left blank. We also included the covariance estimation between Anxiety and Avoidance. At the bottom of the table we present the global fits for each iteration and validation step. We also included local fits (R 2 ) for each regression model for predicted variables (Anxiety, Avoidance, Stress, and Health) of the path analysis. Finally, we include the bootstrapped p-values of the pruned model to confirm that the obtained effects were not due to a particular sample composition. Bootstrap procedure also increased the external validity of these results. subscales and how these correlations vary across sites represents a major problem to properly estimate measurement invariance. For this reason, we used an alternative strategy, replicating STRAQ-1 internal validity across the different locations sampled to assess its consistency across languages. We first checked robustness of the number of factors based on Parallel Analyses and Optimal Coordinates. We then compared how internal consistencies measured through Cronbach's Alpha, Total Omega, and Hierarchical Omega across samples of different languages. The optimal solution for most samples was four or five factors (the second Solitary Thermoregulation factor starts loading onto other factors). The average of internal consistencies across languages were consistent when compared with the results of the full sample ( Table 6 ). Only Hierarchical Omegas showed strong discrepancies between country samples and full sample. Hierarchical Omega measures the lowest possible bound of internal consistency, being sensible to hierarchical structures where the general factor might be decomposed into some other minor factors. Given our results, we suspect that the covariances among items across languages present important variations, captured by Hierarchical Omega. This is also consistent with the measurement invariance results, suggesting that we have proper general factors (current subscales), but that items should be further tuned across language and cultures.
In short, measurement invariance could not be detected because loadings were somewhat different across languages, but, in some cases, different crossloadings across different countries were detected. This simply suggests that in some languages, some items of those subscales tend to be more related to one another than in other languages. These results are expected, given the oblique solution of the factor analysis which allows them to correlate. Furthermore, internal consistency analysis by assessing the Total Omega Coefficient suggests that High Temperature Sensitivity and Social Thermoregulation presented robust internal consistency across samples. Risk Avoidance, Solitary Thermoregulation presented high variability and lower values of internal consistency. The results of this process are summarized in Table 6 . Taken altogether, these results suggest that the STRAQ-1 has a stable internal structure throughout different the languages tested.
Discussion
Are thermoregulation and risk avoidance organizing constructs of attachment? Our report strongly suggests they are. We created a large pool of items from which we found a reliable 4-factor solution, comprised of Social Thermoregulation, High Temperature Sensitivity, Solitary Thermoregulation, and Risk Avoidance. These STRAQ-1 subscales reliably related to attachment avoidance and anxiety. Furthermore, we also obtained robust relationships between the STRAQ-1 and constructs often found to relate very closely with attachment (e.g., self-control, alexithymia, stress, and health). Altogether, these results converge with what we know from animals other than humans: thermoregulation and risk avoidance are crucial for security in relationships. Further, social thermoregulation and risk avoidance are not only central to survival, our findings also suggest that they can be considered a cornerstone for healthy ( psychological) development. But of course, all our findings are correlational and our inferences are based on theoretical assumptions.
Measuring the biological drives supporting attachment formation: Caveats and questions
Perhaps one of the more important caveats is that, a priori, we had thought a kind of 'Social Metabolism' to be linked to attachment. After all, attachment avoidance has been linked before to levels of fasting glucose, which has been based on the argument that people who are avoidant mobilize more energy to cope with their (social) world (Ein-Dor et al., 2015) . We detected one subscale, but as it counted fewer than three items, we chose not to retain this subscale. It is worth investigating in future iterations whether Social Metabolism is a separate factor from Social Thermoregulation or Risk Avoidance.
A second important theoretical caveat is that our dataset is cross-sectional and causal links can only be derived based on theoretical grounds. But as Bollen and Pearl (2013) suggest, it is possible to make causal inferences about cross-sectional data, as '[causal] assumptions derive from prior studies, research design, scientific judgment, logical arguments, temporal priorities, and other evidence that the researcher can marshal in support of them'. On the basis of prior research, we had strong assumptions about the direction of our model. That is, STRAQ-1 drives should predict attachment and not the other way around. This is what we found.
The most evident drawback of the STRAQ is the internal consistency of Risk Avoidance (Cronbach's Alpha: 0.57, Total Omega: 0.57, Hierarchical Omega: 0.09). However, different factor structures were found across different languages. The data from our Western samples (the samples from United Kingdom, Germany, the United States, Norway, Poland) fit our a priori assumptions and resembles the whole sample solution reported. However, in our Chinese sample we found that some Social and Solitary Thermoregulation subscales break into more factors (meaning that the concept of being energized by being alone or by others is affected by culture). Of course, these differences affect the overall internal consistency of the scales. The source of this is not entirely clear. Looking at our cross-cultural explorations it is possible that not all items are ideal for all countries and this presents a major reason for further improvement.
That attachment-related measures can be cross-culturally variable is not new. The example of problems encountered with the Strange Situation is probably most exemplary. The procedure was built under the assumption that the infant has one attachment figure (usually the mother), while it assumes that all cultures raise children in a two-person couple (cf. Quinn & Mageo, 2013) . But considerable criticisms have arisen about the theory outside of Western society about something so well-measured as attachment (Harkness, 2015; Quinn & Mageo, 2013; Röttger-Rössler, 2014) . For instance, a meta-analysis of the Strange Situation conducted by Van IJzendoorn and Kroonenberg (1988) suggested that in Western European countries the A classifications (insecure avoidant) emerge as relatively more prevalent, while in Israel and in Japan the C classifications (insecure ambivalent/resistant) emerged as relatively more frequent. Cultural differences in attachment are expected and it should come as no surprise that the first iteration of the STRAQ-1 has difficulties in one of the subscales. Nevertheless, the other STRAQ-1 subscales proved robust. More importantly, the STRAQ-1 could pick up differences that the ECR could not. In other words, the STRAQ-1 allows us to analyze the mechanisms by which attachment is formed. And finally and notably, when we conducted out-of-sample testing in a French sample, 1) we again found the subscale to be robust, 2) we again found a relationship between Social Thermoregulation and attachment avoidance, and 3) we found a first indication that this Thermoregulation subscale may moderate the link between temperature manipulation and thinking about loved ones (IJzerman, Neyroud, et al., 2018) . In other words, the STRAQ-1 was validated in a country that was not included in our sample of 12 countries.
Conclusions
To date, adult attachment has been measured by tapping into self-reported feelings of security (e.g., through the Adult Attachment Scale (AAS) (Collins & Read, 1990) ; the Relationships Scales Questionnaire (RSQ) ( Bartholomew & Horowitz, 1991) ; the Peer Attachment Interview (PAI) ( Bartholomew & Horowitz, 1991) ; the Experiences in Close Relationships (ECR & ECR-R) (Brennan, Clark, & Shaver, 1998; Fraley et al., 2000) ; the Attachment Style Interview (ASI) (Bifulco, Lilie, Ball, & Moran, 1998) ; and/or the Adult Attachment Interview (AAI) (George, Kaplan, & Main, 1996) . The STRAQ-1 represents -to our knowledge -the first assessment tool to understand how internal models/attachment styles are reliant on biological drives. The STRAQ-1 thus allows us to infer how basic biological drives shape attachment and will thus help us better appreciate attachment across cultures and physical environments. But we also need to be clear: Prospective studies are needed to establish causal relationships between the two.
The STRAQ-1 now consists of a number of a few highly robust subscales assessed in 12 different countries that assess habits related to Social Thermoregulation, Solitary Thermoregulation, and High Temperature Sensitivity (and one that is somewhat less robust: Risk Avoidance). The two items central to our Social Thermoregulation subscale ('I prefer to warm up with someone rather than with something' and 'I like to warm up my hands or feet by touching someone who I am close to') reflect the need to warm up physically and an affective component more evidently related to an attachment-like relation. The items related to solitary thermoregulation (e.g., 'When it is cold, I more quickly turn up the heater than others') captured strategies to cope with thermal stress alone and to compensatory behaviors due to the lack of other means of thermoregulation (thus representing not being able to rely on others for this). Finally, items related to High Temperature Sensitivity captured both the preference for colder temperatures and the distaste for hotter temperatures. Interestingly, only the thermoregulatory drive fulfilled through social interactions was able to predict ECR formalization of attachment, while the nonsocial strategies predicted directly self-perceived stress, remarking the need of accounting for the biological drives of attachment.
We are strongly convinced that the STRAQ-1 helps us understand attachment above and beyond existing measures and this assumption is supported by our data. Further, despite the somewhat lower internal reliabilities across countries, one should be reminded that the STRAQ-1 was developed and validated using samples from 12 different countries. In other words, using the entire instrument available, at the moment, is the best option to measure STRAQ-1 related drives. This permits a much greater robustness than scale development in most instances and allows us much better to infer how biological drives shape attachment processes. STRAQ-1 was able to predict stress variability that was not explained by ECR (direct effects of Figure 2) , therefore impacts over health. This underlines the psychological value of social thermoregulation and risk avoidance by showing that proper risk avoidance and thermoregulatory behaviors reduced perceived stress and improve health, thereby stressing the psychological value of social thermoregulation and risk avoidance.
Future Directions
We believe that the STRAQ-1 will help us better diagnose potentially maladaptive relationship behaviors, and, ultimately, will allow therapists to develop much more accurate biofeedback interventions when insecure attachments become destructive towards one's health (cf., IJzerman, Heine, Nagel, & Pronk,, 2017) .
1
Yet it is also clear that further steps can be taken to improve the reliability of the STRAQ-1, thus allowing us to even better understand how attachment is shaped. An important component is to know the desire (e.g., 'I only cuddle if I am cold') versus the confidence that other will be there to resolve the cold. Further, it is clear that we did not yet capture the full range of biological drives. One important one, the sharing of food, needs to be included as well. Finally, future developments should not only focus on letting different cultures self-generate items (so as to make them more culturally appropriate) but also on other aspects that help us understand what environmental factors can help shape attachment security, like disease prevalence (Schaller & Murray, 2008) , physical safety, and temperature. Knowing how well others help regulate these environmental demands will ultimately help us as researchers capture how attachment is shaped.
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Note
1 In order to facilitate its use, we include an info sheet in Appendix B.1 in the Supplemental Materials, which includes descriptions of the scale, norm scores, and feedback for online use. We also direct the reader to the different translations (in English, German, Polish, Turkish, Portuguese, Norwegian, Mandarin, Spanish, and Serbian), which are available on the Human Penguin Project project page (https://osf.io/2rm5b/).
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